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The humanskin blanching(or vasoconstrictor)assayhasbeenused
for almost30years[1-4] to comparethetopicalavailability(and,byinfer-
ence,theclinicalefficacy)of corticosteroidsin variousdeliveryvehicles.
The detailedmethodologyof theassayhasbeenreportedandreviewedin
anumberof communications[3,4].Thebasisof theassaydependsonthe
skin-blanchingsideeffectfollowingcorticosteroidapplicationto theskin,
the intensityof which is a measureof both the inherentpotencyof the
drugand its capacityto diffusethroughthestratumcorneumfrom the
applicationenvironment.In thevastmajorityof publishedskinblanching
assayresults,measurementof theintensityof pallorhasbeenperformed
visuallyusingan arbitrary,subjectivescale.A numberof instrumental
measurementtechniqueshavebeeninvestigatedaspotentialreplacements
for thesubjectivevisualdeterminations[5-9].Theseinvestigationshave
shownthatseveralinstrumentalmethodscouldadequatelyreplacevisual
determinations,howevermostof themarecumbersome,time-consuming
andexpensivewhile offeringno improvementsin thequalityof thedata
over subjectivevisual observations.This is supportedby the lack of
recentlypublisheddatautilizinginstrumentalmethods(theoriginalinves-
tigationshavingbeenconductedseveralyearsago)andby thecontinued
reporting,and internationalacceptance,of experimentsconductedvi-
sually[10,11].
Visuallymonitoredskinblanchingassayshavebeenconductedin our
laboratoriesfor over 13yearssince1977duringwhich timegreatconfi-
dencein the integrityof the methodologyhasdeveloped.To verify the
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Table1.Parametersofblanchingtrialdatausedin theretrospectiveassessmentof repro-
ducibility
Parameter Application mode
occluded unoccluded
Number of trials reanalyzed
Total numberof volunteersused
Total numberof applicationsites
Total numberof observationsmade
44
528
1,989
59,670
36
432
1,953
58,590
reproducibilityof thissubjectivebioassay,a retrospectiveanalysisof past
resultswasperformedalongthelinesof thatpresentedbyBarryandWood-
ford [2]. Betnovatecream(0.12% betamethasone17-valerate;Glaxo,
SouthAfrica) is includedin everyexperimentutilizingthismethodology
performedin our laboratories.The inclusionof thisstandardpreparation
allowsthemonitoringof theassayto verifythatnoanomaliesariseunder
the variable ambienttest conditions,a procedureadoptedby other
researchersin this field [2]. In contrastto the natureof the analysis
reportedbyBarryandWoodford[2]where16volunteersandoneobserver
wereusedfor tentrialsovera 3-yearperiodin theoccludedapplication
modeonly, our retrospectiveanalysisof blanchingresultsfor Betnovate
creamcoveran II-year period,8 trainedobservers(3 of whomwereran-
domlyusedin eachtrial),severalhundredvolunteersandmanythousands
of observationsin boththeoccludedand unoccludedapplicationmodes
(seetable1).
It is importantto notethattheseassayswereinitiallydesignedto test
otherpremises,andhavesubsequentlybeenreanalyzedin suchawayasto
testthereproducibilityof themethodology.The resultsof thisanalysisare
depictedin figuresI and2 anddemonstratethecleardistinctionbetween
theoccludedandunoccludedblanchingprofiles.Therelativelysmallstan-
darddeviationsof themeansobtainedfrom this vastmassof data,col-
lectedfromseveraltrialsutilizingdifferentparticipants,lendscredenceto
themethodologyemployedand,moreover,adequatelyjustifiesthecontin-
ueduseof thevisualassessmentof skinpallor.
We havecalculatedthepercentagerelativediscrepancy(4) between
theareaof eachtrialcurveincludedin this retrospectiveanalysisandthe
meancurvefor all thetrials.This statisticalparameteris an indicatorof
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Fig. 1. Mean skin blanchingresponses(% total possiblescore,% TPS) :t standard
deviationsfor Betnovatecreamcalculatedfrom 59,670observationsin theoccludedfor-
mulationapplicationmode.
theshapedifferenceor skewnessbetweena specificassayprofileandthe
meanprofile for the entireassaypopulation[12].The limits of g lie
between0%(superimpositionf profiles)and100%(nocoincidenceof
profiles).This descriptoris a usefulindicatorof bioassayreproducibility
sincethetestand meanprofilesmayhavesimilarAVe valuesbut very
differentresponse/timerelationships;sucha situationwouldbe indicated
by a largeg value.The generallyacceptedgradationsfor the degreeof
discrepancyare:0-20%,smalldiscrepancybetweentestandmeanprofiles;
21-35%,moderatediscrepancyand> 35%impliesa largedifference.Of
the44blanchingassaysconductedin theoccludedapplicationmode,39
havegvaluesof <,20%and5 fall into themoderatediscrepancyclassifi-
cation(meang = 14.54,SD =6.25).Of the36blanchingassaysconducted
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Fig. 2. Mean skin blanchingresponses(% total possiblescore,% TPS) :!:standard
deviationsfor Betnovatecreamcalculatedfrom 58,590observationsin theunoccluded
formulationapplicationmode.
in theunoccludedapplicationmode,24showsmall,8 havemoderateand
4 trialshavelargediscrepancyvalues(meanQ=18.92,SO = 11.69).These
remarkableresultsclearlyindicatehowindicativeindividualtrialsareof
the 'population'meanresults,in spiteof the subjectivityof the result
acquisition,thenormalbiologicalvariabilityof thevolunteerandobserver
panels,andthenonuniformambienttestconditions.Thegreatervariabil-
ity observedin theunoccludedapplicationmodeis notunexpectedsince
theintensityof theblanchinginducedin theskin is lowerwithoutocclu-
sive coveringand, subsequently,the gradingof this blanchingby the
observersbecomesmoredifficult.
As furtherevidenceforourconfidencein thediscriminatorypowersof
theassaymethodology,wepresentheresultsfromblanchingtrialscon-
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Table2.AUC valuesforBetnovatecreampreparationsmanufacturedin threedifferent
countries
Country Applicationmode
occluded unoccluded
Australia
United Kingdom
SouthAfrica
SouthAfrica
1,208
1,253
1,003
1,004
798
855
542
556
ductedto comparethe corticosteroidavailabilityfrom the samebrand
nametopicalformulationsmanufacturedin threedifferentcountries(Aus-
tralia,SouthAfrica andtheUnited Kingdom).In all trialsin this series,
Betnovatecream(SouthAfrica)wasincludedasthestandard.In thetrial
designedto assessBetnovatecreampreparedin thethreedifferentcoun-
tries, therefore,the South African preparationwas representedtwice
amongthefourformulationstested.The resultsof thisdouble-blindinves-
tigationare shownin table2 as AVe valuesof the multiple-reading
blanchingprofilesin bothapplicationmodes.It isobviousthatthedatafor
theSouthAfrican preparationsareessentiallyidential.Furthermore,the
blanchingprofilesfor thesetwopreparationsarevirtuallysuperimposable
andstatisticalanalysisshowsnosignificantdifferencesatanytimeinterval
duringtheentireperiodof experimentation.The calculatedQ valuesfor
the two South African preparationprofileseachequal 1.12% in the
occludedmode;and2.47%in theunoccludedapplicationmode.Bearing
in mindthedouble-blindnatureof themethodology,thesestrikinglysim-
ilarresultsobtainedforthesamepreparationdemonstratetheunequivocal
discriminativepotentialof this'subjective'bioassay.Providedtheobserv-
ersareadequatelytrainedand optimizedmethdologyis employed,data
generatedbytheeyecannotbeheldaslessmeaningfulthandatagenerated
by instrumentalmethods.
Wehavestatedon numerousoccasions[4,10,11,13,14] thatoneof
themainpitfallsof theassaymethodology,whichmanyresearchersperpe-
tuateandmanyauthoritiescondone,is thepracticeof takingasingleread-
ing of the intensityof skin blanching,oftentakenas earlyas 7h after
corticosteroidapplication [15, 16]. Often, importantconclusionsare
reachedanddecisionsaremadefromthis singleresult(for examplethe
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registrationor rejectionof a genericformulationby theregulatoryautho-
rities).A singleresultreadingdoesnot allowtheconstructionof topical
availabilityprofiles from which rapidityof onsetof blanching,rateof
decline,durationof action,andAVC valuesmaybedetermined.Bioavail-
ability/bioequivalencestudieson all otherpharmaceuticaldosageforms
areperformedonfull-curvestatisticalanalyses;why,therefore,shouldthe
scientificcommunityaccepttopicalavailabilityresultsfor corticosteroid
productswhichwouldbetotallyunacceptableforall otherpharmaceutical
dosageforms?The followingexamplesobservedin our laboratorieshow
theerroneousconclusions,thatwouldhavebeendrawnif dataacquisition
hadbeenlimitedto a singleobservation.
The comparativeblanchingactivitiesof Betnovateand Eumovate
(0.05% clobetasone17-butyrate;Glaxo, South Africa) havebeenpre-
viouslyreportedfor creamsandointments[10].Theseresultsconcerndif-
ferentcorticosteroiddrugsin thesameformulationtypeandin eachcase
clearlydemonstratethatasinglereadingof blanchingtakenfrom7to 10h
afterapplicationwouldsuggestequivalenceof theformulations.However,
extendedobservationsproduceAVC valuesof 724and 1,267for theoint-
ments,and823and 1,157for thecreams.This is aclearindicationof the
differentblanchingpotentials(andconsequentclinicalefficacy)between
theformulations.
In addition,whenconsideringproductsof thesameformulationtype
containingthe samesteroidmolecule,similar situationshavebeenob-
served.Figure3 showstheresultsof a blanchingtrial conductedto com-
parethreecommerciallyavailablecreamscontaining0.12%betametasone
17-valerate(Betnovate;Celestoderm-V, Scherag,SouthAfrica;Persivate,
Lennon,SouthAfrica).It is obviousthatfrom 7 to 10h ~terapplication
theresponsefor eachpreparationis similarateachobservationtime.This
is borneoutby thestatisticalanalysiswhichshowsno significantdiffer-
encesbetweenany of the threeresponsesat the 7-, 8-, 9- and lO-hour
readingtimes.A singlereadingduringthisintervalwouldconfirmbioequi-
valenceof all threepreparations.However,as is patentlyobviousfrom
figure3, analysisof the full blanchingprofilesshowsa clearrank-order
differencebetweenpreparations,statisticalanalysisconfirmingthesedif-
ferencesto besignificantatobservationtimeslaterthan 10h.
In contrast,wehavealsoonoccasionobservedinstanceswherestatis-
ticallysignificantblanchingdifferencesbetweenpreparationsaremanifest
at7h afterapplicationwhenfull curveanalysisdemonstratesalmostiden-
ticalAve values.
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Fig. 3. Mean skin blanchingresponses(% total possiblescore,% TPS) for three
commerciallyavailablebetamethasone17-valerate-containingcreamsassessedin the
unocc1udedapplicationmode.0 =Betnovate;t::.= Celestoderm-V;0 =Persivate.
It haspreviouslybeenargued[17]thata singlereadingof blanching
takenat 7h afterformulationapplicationis adequatefor productdiscrim-
inationwhenstudyingpreparationscontainingthesamesteroidmolecule
in differentconcentrations(serialdilutionsof acorticosteroidformulation
for example),therationalebeingthatthesamesteroidshouldproducethe
samecurveshape,varyingonlyin areadueto thedrugconcentrationdif-
ferences.We suggestthatanychangeto theparentformulation,evendilu-
tionwiththecreambase,will changethemicroenvironmentof thedelivery
vehicle,andthismaychangetherateandextentof drugpassagethrough
theskin.Wehaveformulatedunder-strengthcreamsthatelicit(nonlinear)
superiorresponsescomparedto full-strengthproducts.We thereforedo
not regardformulationdilutionsasahomologouseriesthatqualifiesfor
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abbreviatedtreatment;theseareconsideredasformulationsof the same
pharmaceuticaltypecontainingthesameactiveingredient,aclassification
to whichour argumentstatedaboveapplies.Clearly,full curveanalysisis
essentialfor intelligentcomparisonsto bemadebetweenpreparations.
In conclusion,therefore,asnotedfromtheabovepoints,thehuman
skinvasoconstrictororblanchingassayremainsavalid,reliable,reproduc-
ibleandaccurateindicatorof topicalcorticosteroidavailability,provided
thecorrectmethodologyis applied[3, 4, 18].In additionto thenormal
constraintssuchas double-blindconditions,randomvolunteerselection
and uniform dataacquisitionthat arepracticedin all comparativebio-
availabilitystudies,in thismethodologyit is imperativethatmanyobser-
vationsaretakenoveraprolongedperiodwiththeconsequentproduction
of ablanchingprofileandsubsequentvalidstatisticalanalysis.If thisassay
is conductedin themannerprescribedabove,it maybeutilizedwith con-
fidenceasacomparativetestfor topicalcorticosteroidformulationsatthe
researchand developmentstage.Furthermore,webelievethatthe data
acquiredfromvisualblanchingtrialswill continueto beusedto produce
authoritativecomparisonswhichwill be invaluableto thepharmaceutical
drugregulatorybodiesfor registrationformalities.
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